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[ mm^m ] ffif*te iot Str R&tfcD^fclfB 3 O 

3 OO^(ClSbTaMm9K>^««tt09flBBtt 3 
2 b s fuKfi&Stt 3 2 tftfWIHcKSi-u BufSlSMtt 3 2 

fflmnii 3 8 1 . mrie**gp 3 o cnmMzm~3< mB4 
fmr&a*im®»4 o t £ jytr& . 
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firfe^ft^M^s-^fijfe'f yv-y> xcryg.it* 

[ if 2 ] ffEKtt»«±H5ie**gB^h^H(z^ 

z&mt-r z>m-$m i teta^s*^. 

[ n&m 5 ] frESHisiHFtt . msmmtnnm ism 
m znt: n * )vx-h h z t b-t&st&m i cato 
fit 

ii^^«T'3ii. c t tmtik-r&m&i i tea^m* 
mem i *>«taj#»oiftajii» t mi em 2 co&aj^sw 

SJB6#St «r*«M-S ^ k t WfSi: f 1 IBIS 

[fi*Ji8] ifiEJRio«taj#iw±. msewK^ic 

[It** 9] BJiem2<7)^tiJ#g(i. fiJiefflJ&Sifgls] 
tt5-t&m2<7)«ffi#gi:. 

Huiam i atttt^gtafttastt « i: rotem 2 common 



#?ai&m t wntcsci' v \x , fin e#ftSBoM^ £ sjg-r 
.. . s>.mm& b zmm- izt*ttmt •? sif 1 ie« 

«0?5rlr-b>"»J-. 

[ st$3t 1 1 ] fines? 1 <o«taj*a«i . mmzzmm? 
a i. vmaZiwg.mmisimzm.mzmM $ titz muz x -» 
x&t&zixtz&ffiWfc&mm.vzEizmffi.-t&mffiisii&z 
irt&zb&w&b-rhmtmi OM&SHonm-tyy. 

1 tnxm 1 2 ] me * 2 common . me^j^m 

JfflKtftataHcJSas iifcffifiiK ioTSi SiirtrXa 

[ if *jb 1 3 ] wssaftaH 5 - . mriess«aii]8Sfc 1 

fjieft 1 out as^atfDSiai js* t fiiiem 2 
mmm^b^mizm^^x , fi«e#ftaws^ 

[ if 1 4 ] tiiieft i ^^ai^sti . fijfem 1 com. 
mzfrfr&&m.wj±zmm.mmzmw.-t&mtfi.®3&tt 

[ mxm i 5 ] fijieft 2 <o«iai*sii . tiiieft 2 
3tei!o??fi-t>"9\ 

[ if 1 6 ] fiJteiagffl«[fl]8§li . iBKSEftfc: X -> 

m?cr>mi$£<uzm- h w&z&mznm- hmxb . 

*fll, 7, 1 0*^«1 3ie«i^K-b>"9-. 
C^Opiffl^ittHj] 

[000 1 ] 
[0002] 

BH»3ilT^4. ffllitf. «fflH»5-l 18 93 2^ 
« J "M»HPP6- 1 6 7 6 9 8^$B{C(iiaSflffif|t** 

zbwx'£&mm*>y-i)<mjiiztix^&. 

[00031 1811 m^ffi&*yV(Dmf8.Z7frm 

mwx'h%>. m&iz&wx 1 ot±is@*n ommt^j 
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R&#?>?- 9 ym<r>*& . 1 1 tiiEfl 1 8 m m X'h 0 * 
ftl 0^hm^-*WC^B£$il^S(CJ:i.^g|5 
1 2(±?tfi{3i:^M^^t^^J:3(cL^ 
#35BIM}"C* 0 . *# 1 0 t« 1 mmOiS 1 3 Sr^L 

i sx/i^gma- i2zm?£o izmmm^ s f # 
sawra-c2 5 0'c. i«*flrag#Lfc*$o. 03mm 

<7)Fe-Si-B-Cr JR#ft*»tt^&Vfc* . 
[00 04] 1 5<il OOHJn^SrfcwcJBjftLfcW 

#1 \ mfivsmn j 7t\ 2cof>\-m±t,zmmLfzfti , Bmm 

TffiSix*. 1 8<44 8%N i -Fe^8«3-?t' 
•CAI>. 

[0005] jjaaustisnT . a-r. 1 0 tz±u 

S^tti3-f;H 5TM >y??>x<rMi\Lb LT&aj-f 
tfOH-f/H 6t<0H»aj^jSr«!aiIllKl 9Tm;iC 

[0006] 

•b >-9-tt2M* 1 0 (c^MUHKtt'^ 1 4 L"C 

**i o commmm. t tuiMm&&& 1 4 « 
m&frfri x^h®&. fijes&ftt i s M^^ea-r s 

[0007] zotitb^ ismizji&mx-tzismT&m®. 
mmcD3£fct,zm-?<j>y7?yxco^tzmiiii-. n 

JEHfcO'T >^ 9 >X<V®zit J rf*tt.\frr & X 0 IZ LT^ 
fifoT, «#*±*»Jf§3-f /H 6£fglt£,rfc# ! £ 

[0008] *%Bfl{i. ±E*«fc«*T sfirSfifcfcW 
T'ft 0 , ajflBBfte J: S^ttiff^iaS F 0 7 F*^-& 



. ..[ 0 0 0.3 ] 

8i-fSS3«^t. ifllBS«sim::««3;h.. 
{zs^<mrfe>f yv-yyxn&itzmm-t&i&gMm 

i sftflrr * i 4: *wat-r 4. ##uj<o»:#s2(i, 

t-j> o. KriaaHrFsa 3 «t 5 izmssB&ttMmtz 
KS-ftfitr s - 1 *«f»k r s . *f6Bj^it^Ji 

«TJ>4Ci:S:#Si:-r.6. *«W«?M(RRfl 7 tt . lute 
micOSItil^Sfc. HulSfiSffl«[iIS8Cc^tt^(ci: 

i <^aj¥aottaj«i« t wie» 2 w^ffi^a^ai^ 
«±. ktbe* 1 ^staj^a**. Draaaas^fciSflfcjstt 
««9tt, fiie^2^^ai^s* i , ffieag««iHiBsic 

J:WI9IBfflK*l«ig»fc:3SS8SflB&jRfc: J: ->TSSft6 
mS5r^!±J-rslgl^^tti^P5i:, *jidnEfflffit(=S 

»k, «m»i^as#a<^)«iaj*s*i:iwiefB2<o«jaj 

6*»#ak S:*«rrs - 1 s-^t & . *« 
w<ob«3h nit mie»*« 1 oisK^m 1 
mK mzm&m^&xvmii&mmmmmw.mzm 

SE8W6SEaiiIB**-f*i4:Sr19ai:-rs. 
IS5RJS1 214. filHIi^Jll 0ieiK^m2<30^ai^a 



(4) 
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J&rtJM^Rfc**^* So *«^8 

OiB^Jf l 4 (4. IMHH&H 1 3lBa^om 1 <o*aj#S 

r&SEa[EI»**-r&wi:*W«i:^6. 

aisii mmmmi 3iaa^»2co«ffi*s*«. mr 

12312 coSSSSIg-?** J:l/a«*i«liIK(c^^3ScgiEm£E 

ho *¥m<nm#mi 6(4. luISIS^JBl . 7.104 
fcttl 3EttOTfl^lSIRftc. «OMfcfcJ:orfitt 

[00 10] 

imicommco&mi ar. mmimmLx^m^- 

X. 3 0(ilS*«, Mitf2 0mmt*S, Htt#tf>£ 
ffiffl*HPM7 53&»6«:4*f*e«-C**. 3 
0(4. i+flrfPl, P2*«ftS#l7t^EptfOir|fil**4>jD 

*Ki. SNCMtt. SKDtt. S4 5C(W«Bfflt 

[ 0 0 1 1 ] 3 2(4. **gR3 0^«±fc»jfc3*lfc 
n«tt^fi^»T* 9 . ffltefcTFe : N i : Mo : BO 
9, 4»'C^meo*a36«***3 0^)|**rti 

#S53 0(7)i5g3 0 aatTFiS83 0 b*»fe«BS*i. * 

#3 2(4*^3 O^DS^tttaj^tfcfe^fc^T* 

0. *#SB3 0^SWcKtT*toa«Wtt (4>?9 

[00 12] B1^32JlS30a, Tiffi3 0bK 
«HLT»«-Stf>tt. ?ffa-fe>-ifiMi^lB(c**»3 0 

(4. *««3 0OS*taBB*r3 2'WlJM-&B(C. J* 

1. aj^^^ceH^4i^»3 2ofi^i«t^ 



[00 13] 3 9(4. *MB5RfiHR**2x l o^mK^^ 
v.^i^fv^^'JXfUy (SPS) <0;Kb>"C* 
0. «eort/a(4**^3 0(3i>KMW3 2(z{,gMLT 
3 4<i--Kh*>3 9(cWitf 1 0 0@7^7h 

MzxhmmMs 2 nmrnfen^citz e £<?m yt- 
tztb<?>i>cox'h&. o^o. a»w«&fta*«swpt 

[00 14] 3 6i4BrH* ? n^Tft9. =J>f^3 4tf> 

^O?Sm^-;PK3 6(4^i^(4"K^^^^0. 
3-f7P3 4^tt8S£S:8SEL3tlR(C*tSfiBEm*^ KM«3 
2atmm>— )V K 3 6 Srii^TW^-r «fc 3 (^ 
-*Ztiibcoi>(OTbZ>. itz. *KIB**63>f;P3 4 J WS 

[00 15] 3 8«aEftS/-^K3 6^P^T'J>->T. 
3>f7P34^ifi«teE5iifcM^igBT»*, fu& 
LfcJ:3fc:. *#S3 0c«KI{RafcBS»3 2^* 
fflRBf&kl&m&^Xto*) . KMW3 2^**gP3 0(i 
JWM" SifcCtoT iiaEBfttt: J: 4 3 2 coM^ 

LxaSKU^h^T^. iaJKffl*igB3 8«c:^ffl 

flfltmft 3 8 (4 r? >f ;p 3 4 KlEJiJ izmtfi ZtlX^h. 
[0016] 4 O(4fi^^0^T $) 0 . H^UtfW&L 

^x&m.mm®$&3 8tmffi2n. ^-y;u4 0b(cj: 

oTn>f^3 4 4:«a$<iT^S. ( I<50fi#«SHIB4 
0(4. iBJKfflfflEIB3 8ai/3>f^3 4C3E8S«ES:« 

L . 3^ia^lBE«^^fc(c^ i >T 3 0 com* 
^rfc. 01(^^T(4. #t>39l;:rM 
/P3 4t»iMtJ!»T«WLfc3&<. dii^K^-r. 
>-39SrlS(f4C:^^<. as«3 2e04*>9^ie»x 
-r«r^LT3-f^3 4«:«t^«|j«-CtAv^i:{iv^ 

[ 0 0 1 7 ] ^(C. J: &ffiM*:> 

vn9smmiRte^xmtt&. H2(4*^o-n 
**ws<ir^*. H2(cii3^T. 50i±mitpcowm 

t*32. 3>f;U3 4. aiXfflJKIifflEl»3 8<7)ttSvWtC 
^ffi^IUB$:^-ro 88S»3 2arX3>f;U3 4 

(4I32 4'(cfcv^T^rS: : 5r^ vt 0 -^^ 5 2 h LX^kZ 
il. SJg1ffl®[H]B3 8(4NTC^-$X^ (Negative T 
emperature Coefficient if— 5 8 h . 
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set 5 6ti4MM»tfL^ttM^s*ifc«»r«a«»ffl 

^J£ft5 4fc#>£>3r&, 

[0 0 18] _bENTCHf-SX*5 8<i. fflJK±#M;: 

tztb(Di>wi> *) . >f yh-/yx 5 2Jiiaffi±#c-ff 

[0 0 19] NTC^-S^^5 8*CMy!l««S<lfc» 
Sl5 6U;. NTC t-^^ 5 8^1Stttt«i|f 

T C -9- - ^ X ? 5 8 fc gfii 5 6 fc ( C «k & M#l 0 S§ £ 1 0 

>f ;p 3 4 ogfiUE^oas«jR*« o . 4 %/'ct* & m 

^Ui, NTC^-^X^5 8tffiSt5 6i:<0M?r|[HlK 
(i£U£ffift£ -0.4 %/°C fc RST 4 <7)**«fiT* 
te»ffli»SEffl^fiSi5 4aiaK««ElS83 8^«cc0 

[0 0 20] m2!,z&^X. m*?9m®$&4 Oti. £Si 
WE884 2 . Sift 4 4 . SSS08S4 6 . 
•y hHS[°Ift4 8 fc-frtr. ±IEXSE1KE«4 2U]Etttt 

b£jYLXJ>'t 6 -yyA5 2t,zmMZtL. flflbP&ffi 
4 4&l»-77P4 0 a^^LTSSfflfI[HlSS3 8fcft 

BLb. 35aMJEiB4 2, ^-:/;U4 0 
b . (UK 5 0 . StfiSSU 4 twj: 1 ocoBHUffitfgg 

[002 1 ] ±fEi£fii4 4ttBBHI»S:a*ift«8S^«E 

Z = Z X {\ + m,F + a 1 (T-T 0 )} 



Z 2 : Sfffl (#(£#2 5°C) 

TV*Srl*«-&<9>f yf-ry^ 5 20j^ifc3S 

mj : ffimiZiZj >f-yyX5 2^S»»^Wk* 

m 2 : ^fatCj:4-( yt-^>X5 2*)ffiftffitf>SEfl:* 

«i : -f Vtr-^^X 5 2^SeRSeoiaiKflHK 

a 2 : -f 20jffiRff^jftKffiR 

T : SSffimiU853 8JUH<0;fiJ£ 

T 0 : ffiB (0UUT2 5*C) 



tcsan-r * fc*>tr* o . *^w«b«se«eib4 e izmwt 

.ZtLXVlA. aE8SEIB4 6(ifi«:4 4(Cj:oTS«$<l 

#>?)l><?)Xbi>. C^SaiUK4 6(C«*jS*7-t-y h 
iSSBISS 4 8 #SMK S *VT n S . 7t 7 h 18^0 

S§4 8{i^S®K4 6*»^aj*S*i*ltaKE(c*7-t 
•y h«ESrjDife0^7-bvy MIE£*L,3|ivtiSHP4 
8a^«. HSI4**LTV^S36*. Sf4 8a(: 
td*P4 8 a^mff<lKSoVT*ffcSP3 OcOM^SrjS 

tt*F4 8a3&»ftB*8n*«E«3& s O [V] 

**«5 2^)ffi*{i*T**fcV^daiK*1t^fc 
A. ±E*^[*7-fe-y hWH3»4 83&«ie»i: 3 S:6. 
[0022] ±E«**Z*JV^T, XgEttEffiU 2£»&X 
8WEjWB*S*i*fc. SaW8B**mEIBte8SfL6. n 
H»S:aBfii«att»a;4 4-C3£«coiBE(c3iaiSft. 

tcSESISn, «jS*7-b-y MHEEi»4 8fc*3^T*7 

Xmi +<0#ffc«3 0^S^^JBtfc«Efi[^Sg^4 8 
afc:&£>;bill> 0 

[0023] a*:, E2+(c*sixfcfita:5 4. mK5 

*frSP3 0 fc3&*3&»&W*t: J: ^^^co^^fjl^-r^ ^ fc 
Sii&li3t«Eotf[V B ii ( l ) 5tT'^$ix4. 



fit. E 0 (i3c?7SmEj®4 2*^Jii^$n-i.3cama<?5 

Sg3 8iOSfit<S, R 3 «i«fit4 4cOM-C'$>^. 
[00 24] ;:T, -^>-f-^>-X5 2cOfflZSr 
( 2 ) jCT'^-T. 

i2 2 {l + m 2 F + 02(T - 7b)} 

-(2) 

F : *«sg83 0C*>*>l)^fM 

i :m®m& (^0. i 2 =- 1 ) 

[0025] fflS*aiHlK3 8<?)fiei«R v SriS 

™k&#*KA*iT ( 3 ) jmzm-r. 

[S3] 

= ^{l-^r-To)} „. (3) 

fIL. R tf0 t±«iS (W^.tt'2 5°C) tfc(t-g.?SS : li<§[I] 
SSSScOffifiifiT'^O. a v UiBJBEMffitlll»3 8AaS 

[0026] (2). (3) ( 1 ) j&ZitX-r&t 



(6) 
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(4) sSfcSrS. [»4] 

W» = ^* £n 

J[Z } {\ + m,F + ft,(T - T 0 )} " fivo{l - q„(T - 7b)} + fi.] 2 + {^{l + m t F + oj(T - T 0 )}P^ 

-(4) 

[0027];:t. CiS:5] 

Xi = [Z,{l + m,F + a l (T-T 0 )}4 - a„(r - T 0 )} + R.f 

-(5) 

1 T'*>i.<OT\ X! , X 2 li*i\?ti ( 7 ) JiRl/ ( 8 ) 

X 2 = [Z 2 {l + m 2 F + a 2 (r-- 7o)}] 2 -(6) {C^Sftfc «t 3 (Cj£(KT'^ 5 . 

[&8] 

[00 28] 
[»7] 

1 » m\F 2 

1 » aJ(T-T 0 ) 2 

1 > 2m t Fa l (T -T 0 ) 

1 » «2(r-To) J 

1 » {miF + a,(T--71,)K fT- T n ) 

1 » m 2 ./ -2 

1 » al(T-To) 2 

1 » 2m 2 Foj(T-T 0 ) 

Xj « Z 2 {l + 2m,F + 2a 1 (r-ro)}+^ 0 {l-2o t ,(T-ro)} + ^ 
+2Z,A e0 {l - a„(T - To) + m,F + a^T - To)} 

+ 2JWR.{1 - - T 0 )}+2Z^R,{\ + + ai(T - T 0 )} 

-(7) 

WM^ttli (9) 3tt%&. 
X 2 =s + 2m 2 F + 2tt 2 (7' - T 0 )\ - < 8 > [1^1 0 ] 

[00 2 9] lot, X!+X 2 . o£9 ( 4 ) ^£0^© 

+ X% » {(Z, + ft*, + «.)* + 2?} 

[ AmZAZt + R*t + R.) + mtZjyF + UaiZi - a.R+HZi + R* + R.) + a*Z}}(T - r 0 ) 
x l l + 2 : (Zi + Rvo + R.) 3 + & 

•••( 9 > 



* j{z t + R v0 + R.y + zz 



x [j _ 2 {mZi{Zi + R«>+R.) + m t Zj}F + {(a^ - ^fl^KZ, + + ft.) + o 2 Zj}(r - r 0 ) l ~* 
[ (Z, + K„o + + J 

-(1 0 ) 

t%&. ZZX\ [SStl 2] 



(7) 
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I > 2 {miZ t (Zi 4- + R.) + mtZpF + {(ot,£, - a v Rvo){Z l + R v0 +R,) + ct 2 Z^}(T - T 0 ) 

(2, + + zl... 



T'hz><?>z\ r—v-mm* (io) scffl^t2sy [»i 33 

" /(Z, + Rin + R,) 7 + Z} 

f {miZi(Zi +R^+R.) + miZ})F + {(a,Z, - ^^(Z, + /Jvo + R-i) + a 2 Z|}(T - 7b)] 
* (Z,+ii»o+fl.) 2 + Z? J 



C0 0 3 0] act. «Eaan»4 6*»4>ai*$<i4aaw 

£E<0«V B *«iBBBM:. -3* Ort+fc^aiftJS (T- 
T 0 ) CI»S<i«rv^ftftSr«a66 .(11) 

[R14] 

JS (T-T 0 ) mW«*«it«« 

[$15 3 

a " = fe ai+ ^(z l+ z L + fl a .) Q2 - (,3) 



- ( 1 1 ) 

[003 1 3 JJE^>5C+K:*J^TJiiaSEfl«EB3 8<0 

J^tC. ;SJ£liff®SS3 8$-&-fSfit5 4. ffita5 6. 
ftlA'N TC -9"- = X ? 5 8 Lfc*£T* -> X i> , 

ffiSE 5 4 fttf J££t 5 6 KtiiaJSBWfcK J: £ fifflSWb&W 
Sv>Stt;£JBl-\ JRta5 4, Sit5 6, S^NTCt- 
SX^ 5 8£-kf8.LteWg2tfm&tf (13) 
-f & «fc o £SiJW*U£. fflg^ffcCJI^Siv? 1 * 
3 0 IZtioh &&m(?>MZ£& mtt-ZMfc-t ZZttf 

[ 0 0 3 2 3 4 fc. ±B ( 1 3 ) 3S*»J6-f 
(11) Stt. 
[fSU 63 



l/ B ~ ^' ^o L _ miZijZi + Ryo + R,)+ mtZ'i 

M + Rvo + + Z\ \ {Zi + + R,)2 + Z\ 

•••(14) 

ttEffivJi, m&*7±y hliSESS4 8^i^T, [&18 3 

(14) fttpcom 

mm 

R.Eq 

VlZi + Rvo + R,) 2 + Z\ 



v "^t(fr + Rvo + A.) + m a Zj 



[ o o 3 3 3 09 izi&g.mmmm^^t zcoftmizzt 

^sajattEEetfHsaS**-*-. BllOCfflftlllft 

Zj = l 00 [Q] 

Z 2 = 1 00 0 [Q] 

m t = 0. 00004 [Q/N] 



m 2 = 0. 00004 [ Q/N ] 
«i = 0. 004 [1/K] 
a 2 = 0. 004 [ 1/K] 
R s =500 [Q] 
E 0 = 1 0 [V] 
Rvo-5 0 0 [Q] 
a v ^0. 00807 3 

(H2T\ ftfii 5 4 (i*SU tS.tn.5 6{±9 10 [fi], 
NTC-tf-5X^5 8(±, 2 5*C«9jBa5tffia*l [kQ] 
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X\ - 2 0#>4> 1 0 OXrC^J^OB^Bb^S 3 3 8K 

XtittlWaLZ&lfitiiX I, J* 5 **, 010 (cSrf «t 0 fc» 
&£*ifi|[£]S&A 5 J>.g>k. iME»=J:*aj*«Ew«9-ydf- 
A*JTO;t £>ft& . -r^r*>*>. HI9(rfcV^T{i, 0-250 

0 0 (N) •t-cottJ*®EH(i 3 (VK OK(Cj:*A? 
>y^f{±l (V) 0 — 2 50 00 (N) TiOtH 
^« 1 EII^*f-r&ag{CJ:i»^'7 > y^cOit{±. l/3k 
ic&colZtfLX . ilOCfc^tli, 0 — 2 5 00 0 

(N) T«iU*tHB41. 7 (V) . a*tc.kS^5 
•y*Ji0. 0 2 ( V ) gjgr* 0 , 0-2 5000 

(N) Z'COfttim^lznT&igLmizk&J^yii-crttt 
t±, l/100kfc£. Lfc**oT, »K»ra@S&5:ft 
fltt^iikfcj: 1 ), «*Fy7M«iO. 13%FS/ 

1 ortz&ifSii*:. 

[ 0 0 3 4 ] Srfc . ±SE«M9B»fc:*iV »TI4**« 3 0 

ElifS 3 8 Waaii"— ^ h' 3 6 ^ITC* o T 3 3 4 
^JS^tcffiSitTV^Tt* 5 . 3 0^18111*3 2 l:J£ 

tlX^Xi>&^. ZblZ, «S*f3 2»dL *<*gB3 0c9 

9\-mzmtztix—#mis.ztLX^&ff* *ffcg&3 o*d 

C00 3 5] i^tC, HfcJ:lXi3. 04 5r#MLT* 

[00 36] 03fc:i3lvC, 2O(i0l4 J <OJaMW3 2 
&Vn -f yl/ 3 4 <?5««Wfc:*flFarEIKT'* 0 . HRWfc 
"fvtf— ^XXT«LT^4. 034><7)2 2tel2 

jg* 5 ±#-ts t ^ yt-yy^ 2 o AftMan-rs . 

JBJITCfi, aatSJ:?l: t -Y>-t-r>x2 0at^ffl 

SS±#^{3j:S>f ye-^2 0<75igJii#£*i 
flW"*fcftlcaiMlMlig»2 2(ia^±#tc^oTStn; 

^.{fPTC-tf-S^.^ (Positive Temperature Coeffic 
ient tfffl^ftS. 
[00 37] ±fEPTC-9--5X^(i. ag±#£fto 

x *oaaatt*«ii arts jaws**?-* -9-- 5 * 9 x-*> 
z>t>K ^^tnmtmLtmziEitm tx&mm^m 

fi£fi»*«}6irt-&«ptt*«^-i. •roPTc-f-sx^i 

-f >-b-^>-x 2 (XOSJflBE-ftfcrj: 6S-fk*«flrr*fc 
^ii^X'h*). ±IS<7)J:acC-Y>'f-^>'^2 0(ia 

Ia]S5* s ^$ixTV^^», -f >t°-^>^2 OOjSS 



..[0 03.8] 04<iaS«jIHIK2 2WIIIS8««&^-r 
it^S. @4tCfe^T. 8 2liPTCt-$xn-* 
0, PTCt- i X^- 8 2 i:t«t?il^Sii8 0 

&io[,zttfSttttth<r)i><r>X'hh. r>&*). PTCt 

- 5 x ? 8 2 k m.tn.8 0 k J: «,M?'Jls]S§^ 1 o w- 

^•cOiSJKf^^'0 . 4 %/°CT$>l> PTCt 

- s * * s 2 k m.ms o k <omwek ta«cs»*«o • 

4 %/X k =5r & X o KS^r 4 <0**«Sf* & . 8 4 (i 

«y*ewsffl«offits;T'ib o . ffi£?i«iii&2 2£«woj& 

[0039] 03fc*J^T, ff-f«UIII|&6 0(i. £SS 
«ffi!S6 2 . SJ5l6 4 ,66. SSEE1S86 8 . 7 0 . R 
t/Hift®8&7 2**tr. ±£ffiJKfflfltlI!K2 2 . 4 >-f 
-^2 0 . J£i5t6 6 , aVfifit 6 4«7"'J y ^"(HlSS 

[0040] ±8ES58t«BHH6 2<2IE3fi£?>3£eiElLE£ 
tB^J-rS tcOT* b . — S8a*^-77U6 0 c £-ftLX7 

•j -v ^nis§5r^f ye-rvx 2 0 k?&gm»[n]S&2 

fc. ±ier'j -y s/Elllfc:*j»t*»ia:6 4 t«fit6 6k« 
S^tiSifi S ilT ^ 6 . flat 6 4 {iiSjK1i<IlsISS 2 2 

6 6i±^ yf-fyx 2 o tffiti&^izmmz&m-t 

Z>tZ#>CDi>cr>X'h&. Sfii6 4kffil]t6 6k(i 

«^--7'/P6 0 a£^LT&£«ftlH]&§2 2 tC«^$ 
iX. ^OffiJi6 6{i^--r;W6 0b^LT-f yf-y 
>-^.2 0^tg^itTU.&. 

[0041] 4/>:, yyvy'HBi&Wyf-^yx 
2 0 iffltta6 6 k Wg?^{iSffil518S6 8(ctgg!$n. 
SJgiiffiE]&2 2 kffifit6 4 k<75«NSWW«8SEI»7 0 
C-rftfilMSnt^S. ggE@8&68. 7 0{iA^3 

4t«7)T-J>4. 18ffiEft6 8&l^e0&7 0«oaj*JJ± 
-t<l^<ta»ia»7 2K:«ttSftTV^. Hifi(eIS§7 2 

[0042] 4fc. ia^±*B&LT^4*i. iW72a 
CJiffif-7 2 a^mff®{CS-^^T2(s(*:gP3 0<OI»J 

iJfJSH 1 7 2 a*^til^$fl.&Sffifii*>-0 [V]T*4 
^tc, *f*:gB3 0<^W4^T'$>Sk^-3SSE:£fr •? 

i> of* 4 . m^mmsmif'tbm^wt^. ztixa*), 

Z<?>m%Wm(Om&lz-&i>lti>tzMz. HSHI1SS7 2 
SS7 OA^a^^itSitBS^EC^^-fe y MS^n* 
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m s ft fc mam t 0 ss 6 8 aj # $ ft t m& m t 

[0043] ISmAliZii^X . 3egE*ffi!S6 2A>£>3c 

£» a . aaa 6 4 stasis 6 6 tscir s ivzWBt 

SeSlHlS&70, 6 8'v«.*A:&$ft£. BSSIsIft7 0, 

«ECS»Sft, I^Mi^[HlS57 2^tll^$<x^>. HIS 
«Miig»7 2fc:*JV^tt. AASftrtrS^ffiaSSEco 
^•«SftTtt^7 2a^SWj$:h.4. 
[ 0 0 4 4 ] HI ^CO^lC^a^Dt) tlifr&lZli „ 
-f >t-m2 OO^jDi^iX^SCJiBt-CSti^ 

?*y.X 2 0 fc^smS^raan-rSfcAfcffiiit 6 6 fclJ: 

2 2fcaBi.*«B4S6ftU«r^fcA. SSS®&6 8, 7 
0 *tf- LTMi!jtii|ilHlS87 2 A>A#Sft.&«Effl«0iS 

a fcli Z <nm MMzm t fcfcfiEfibWti* . «T 7 

2 a izmwtztitzm^wmmm^ 2 aiwEftota 

Z = Zi{l + mif + oi(T - To)} 



[0045] tti. fijgrt\i:#LT< Of-m2 

..Q©«ifia«inLfc«*tt. -f y\£-yyx2 oeSEh.* 

HiSHISS 7 2 l:AA £ ft 6 ttEff OfttfKfl: L & i »fc 

[0046] JJflc. 04 +C*$ft^«ia8 0 . J£Si8 
4 . P T C 5 X ? 8 2 <0<I<DlS5t& V#»fc^ 

»t= i s^a-fe yywmm<Di§jsuzm*> o & < **» 3 

EHIKoUTiBBJJ-tS. SSE[Hl»6 8*»4>ai^Sftl.iI 
amffcOffiV A (i: (16) sCT-a^fti,, 
[&19] 



E 0 



(16) 



fit, Eo{«3Wffi»6 2*»<!>ai*Sft.*2fi5aWE« 
Zti-fy-tr-^V^OcOffi. R s (iSta6 6<7) 

[0047] lit. -f^t'-^'>'X20c0ilZ$- ( 1 
7 ) 5TC*H\ 
[&20] 
■ iZ 2 {l + m 2 F + a 2 (T - T 0 )} 



•(17) 



Zj : (0U(f 2 5"C) T-*#SP3 0«?fi#A>A> 
Z 2 : Itjg <#J;L{i*2 5°C) X-*«=SP3 0tc;?^fi*i*^ 

-Jtl^t^'f >-e-r>-^.2 ooj^agg 

: Grmz&h-i >v-y>x2 ocr>m$k&co^tm 
m 2 : mmzkh-i >\^-yyx2o<om^.u^im 

«i : >f ye-/yx2 0^1 



a 2 : Vf-fyX2 OOJffiRffioaJKfliR 
T : iSJSfflmiHlSS2 2jgHcoiaJS 
T 0 : ftjl (Wilf2 5*C) 
F : #ftSI5 3 0 

i : ^*{2 (OiO, i 2 = - 1 ) 
[00483 ( 1 7 ) ft* ( 1 6 ) itXftA-fS t ( 1 
8) ftfc&-g>. 
[»213 



ft. 



+ mjF + a,(T - T 0 )} + ft,) 2 + Z\{\ + m 2 F + a 2 (T - To)}' 

•••(18) 



[»2 2] 

X x = [2,{l+m,F + a 1 (T-T 0 )} + H J ] 2 
[^231 

X 2 = Z 2 2 {1 + m 2 F + a 2 (T - T 0 )} 2 



[0049] 
[»243 



•••<19) 



(20) 



(10) 
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1 > m 2 F 2 

1 » a?(r-T 0 ) 2 

1 > 2«* l Fa,(T - T 0 ) 

1 > m|F 2 

1 > a-SCT-To) 2 

1 > 2n^a 2 (T - To) 



X'hh<r>X\ X, , XzlJ-Hx-m (21) st&tf ( 2 
[»25] 



Xi Z 2 {1 + 2miF + 2a,(T - T 0 )} + 

fl 2 + 2Z,rt s {l +miF + cti(T -T Q )\ 



126] 



X 2 z> Z}{1 + 2m 2 F + 2a 2 (T - T,,}) •••(22) 
X, + X 2 ' m {(Z, + £,) 2 + Z|} 



•••(21. 

[00 50] ioT, X, + X 2 , o£9 (IS) it<0# 
( 2 3 ) iti: 5: 6. 

[&27] 



, {mi^(Zi + Jj.) + m 2 Z?}F + {a.Z^Z! + fi.) + atZj}(T - T 0 ) ] 

(Z, + «.)» + Z| J 



•(23) 



V A « 



[&28] 



v/(Z 1 + /i.)2 + Z? 



(Z, + R,y + Zl 



_ i 
3 



•(24) 



C29] 



1 > 2 



{miZi(Zi + fl,) + mi,.g|}F + {QiZijZi + R.) + a 2 Z$}(T - T 0 ) 



(Z, + R s )* + Z\ 



X'hhff>X\ r— ( 24 ) 



[iS(30] 



y/{Z x + R,)* + Zl 

x [. _ {miZi(Z t 4- i?,) + m^F + {a^Z, + R,) + a 2 Zj}(T - 7p) l 
[ (Zi + *.)'+ 3? J 



[005 1] <%iz „ sgsisiss7 o s*istta« 

k U aBBWkt#*tA*iT (26) jtc^-r. 

[»31J 

Rv = rttaU + a^T- T 0 )} •••(26) 



•••(25) 

flU R w0 »4*iB (Milf2 5iC) C£(f*&Rfflflt[3l 
85 2 2 <7)ffitn;<i-C'$) 0 . a „ tiSffifflft ®S§ 2 2 <0?SJg 

[0052] «Ct6 40Sln;(i^RDi:'t'g>i:. 

»aig»7 03&»<!>ai*s*i*itt8s«Ev B tt (27)s 

[»323 
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V B = 



Rl 



-£ 0 = 



Rd 



Rv + Rd~" fl«o{l.+.ft,.(T.=.ro)} + Rn E(> 



Rd 



RtA) ^£> 



•(27) 



[»33] 



1 > 



a„(T - T 0 ) 



"C**<OT. f— (27) 3t(Cjf]brC2&l2l 
[S34] 



fi«0 + fit) 

ffiV»i:Baig»7 0*»/5,aj*S<i6«BW£EV B l:wa 

(frfcSfch.** (T-T 0 ) rt^tl&^^i&ilJfli 
H-jT. * (T-T 0 ) *«£-**i4JSa«*i:$r*fc 
*XG*fHi (25) 3S»tf (28) 
[^3 5] 

R s 



Rvo + Rd 



•(28) 



•R»o - 

RvO 



Rd 
Rd 



Rvo + Rd 



y/{Z x + R,)* + Z\ 
aiZijZ, + R,) + a-jZl 
(Z, + R.)* + 2? 



•(29) 
(30) 

•(31) 



[00 54] ( 29) ( 3 1 ) sefcJBvvCR,. 
[»36] 



R 



Ad 



= Rs 



(32) 
(33) 



>/(Zi + R,)* + Z$-R, 
Rvo + Rp <*\Zi{Zx + R s ) + a 2 Zj 
Rvo ' (Zx + fl,) 2 + 2| 

+ ft.) 2 + Zj aiZ^Zj + R.) + a 2 ZZ 
7& + *.) a + 2? - ' (^1 + K,) 2 + Z? 

•••(34) 



fc&O. R„, R v0 , &tfa v »i— ±ie^it 
+fcfcVvt(i»K««lslB2 2<7)Sfii<l^R v t LT- 

2 2£=$rfjgia8 0. jSfit8 4, StXPTCtf-SX^ 
8 2 fc#*Ut:*£T*-s-C t . £fil8 0XlflSfi;8 4 

80, ffltfji8 4. S.U r PTC-9--5X^8 2Sr^L7t 
aUBMfclWt** (32) 5^>£> (34) J; 



h. 

[0055] ±ffi ( 3 2 ) ( 3 4 ) sSSrSWE. 

&St[s]8&7 0*6HJ:flSit&uW«MEV B fc<oav = V 4 
-V B {i, 
[SSC37 ] 



«z, + R,)« + (35 ' 



k=5r 9 . ffl^HbT-T 0 <?D®«S:g{rrc*«sSB3 0 
[00561111 (ciBKM AQK^ft & b # i^rlC 



Z,= 1 00 [Q] 

Z 2 = 1 000 [Q] 

m,=m 2 =0. 00004 [O/N] 



< 1 2) 
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a, =« 2 = 0. 0 04 [ 1/K] 

E 0 =l 0 [V] 

R S = R D =1 00 0 [Q] 

R v0 = 487 [Q] 

a u = 0. 0 0 6 1 

itz, 04(C*3^T. ffi*a8 0fi2 7 0 [Q] . ffi{ii8 
4Ji3 90 [£J] . PTCt-U^8 2IJ. i&glttt 
#T#ttT" 2 5 r X'OmmW 1 [ k Q ] CO t C0£ 6 # 

9t=S*LT» HI lfciRfJjdfc:. £BJKffl(R|s|£&ft<2>6 

t. ffimct&aj^mffcoA-^'y^wi'biti.. -r^ 

;b*>. 09tc;J3^-C(i, 0-25000 (N) T'COtH^j 
«E^ti3 (V) . i&KCiS-K^y^til (V) MS 
$>D. 0-2 5 0 00 ( N ) T'COtB^ffUCCStrsa 

1 1 CtSWtte, 0-2 5 0 0 0 ( N ) TCO&7]W.K.m 
i±3. 6 (V) . i&m<,z£&s<yy*ltO. 0 5 (V) 

mg-e&o. 0-25000 ( n ) x-comttmsM^zM 
tf->x. m&mm^mn^h z t t j: o . is* h y 

7h$li0. 1 7%FS/1 0t;(=ttll$il7t. 
[ 0 0 5 7 ] ±8E«*N9BJIIte*Jk^T. 02 

-f?sjg*s<§iHi«&3 8*sv^±a3*i«tt/ia4^-riaK 

?f flUISS 2 2 coft*> Ot. m 5 C^SffifflaiUK £ ffl 
tvC&At*. CcoiaSttMSSStcfc^Tti, -9"-SX^ 
Rtt i8^)i«fflco«tfiR 2 -R 7 fc t> 
cO$r^!£M3?iJtg8S LfcWWMMSi: . £ OttJgfflRffifc: 
iS?iJtc««8LJt«sSt«[*ffifflcoftSiR 1 k^flWESii 
T^S. -£LT. dcoi^tc^-r&wh^iO. ££> 

^ii:iittco^^asfflmiiissi:-ra;fc* J T-#i.„ i 

[ 0 0 5 8 ] i fc . JJE#SSl«B»Offcb OC. 16C 
7nt^UIlS&£-ffl^Tk&^. icoElS&ti, 3-OP34 
cr>4 yt'-yy*9 1 . £BJK*lflUB|K9 3*sJ:tfl*aatt 
*5i9 4 DffllB(C£3nKEffl 9 0 *«&8(S *u tfeiffl&ft 9 
4CO!P8tClESS@&9 2**»«S*l.S-*. h 
#3:11 L3I < fc*<3»j£H»HJfttf; 9 5. 97 fcXSW 
ffiK9 0*qBRS*l, ^PSfflSCt9 7C0SSg{cgeE 
0S&9 6*?if^?ixSi:i tic. MSffiIsIlf59 2. 96 
cott^ #£tt>MMIs]ft 9 8 l:A^ £ ill. J: ? £3: r> T 
6tcOT£>£. Clcoi^tffl^iTJtiaS&Srffl^^S 
■fey-9-{c*>-3T«. ±IE#HS6^i:|Sl«co^. -f=S: 
*>*>. aflBfifctcJ: S^ffifi-f-cofflS H 'J y Vtf>J?% 
<. «ScoiS^S^aj2-^3ii:* { -C#-5.. 

[00 59] $<?>IC. HI 7 K^rrf 3-f;U34C0 

>t°-r>-x ioo. i o o - . mmmm®, i o 
2. i 02' isiy^ajigeti 04, 1 0 4 - cosmic 
zmmmn 1 0 6 agents *u mta&m 1 0 a nmrnz 



. vm-z^x ioo- tixv&mmmisuiz 102' com 

iStSSSEIft 1 0 9#J$gg$ii. iit^coggElsISS 1 0 
8. 1 0 9<0ffl:fc£fi!Wffl®Kl 1 0twA:*r$-6J:5 
KfiSfSLT ,reo%&, — »c03^/1^3 4{iSSM 

1*3 2 (I2|1#«8D t|B]^(^< XolZ-fh. Zcr,£? 
tflt^-fS^ttciO. S-gSSSKl 0 8, 1 0 9cotiS 

ifc^Tai*Sr2e(c-rS^i:*<T'#S. ZClzttz. Z 

^coa-f/i/STfieffl-rs-b^^taffl^igT*. mt 

««-te if coaSffl«(- t**rca & . 
[0060] 

[^coJ»*] JiLhitt^L7t«fc p *^(c iixff . 
fiWC J: o TMtfRft«co*»:gl5 1 . B5IS*frg|5co^^ 
«BtKS*i.» WE***«0S»fc:jCtTat5Bi»tt*q5 
-fb-T^JSttWi:. BuESStt«co^hJatie$ii. mJieffitt 
Wcoffim^ttco^-fbSrm^W^-f yh-^>^.co^t^ 

*3E»*f i: . wiesajBR^KSMasn, ass- 
ttAzmr}< frie^r ^tr-^v^co^ts-ffla-tsiajsii 
fSHK t . miie*«sSBcos^{c«o' < Mie^f >- f— y v 

Xco^-ft:S:«iaJL. fflB^SPco^^Srjffl^-rsaiJ^ 
b^oW&tfhh. ttz. MfBffitt#l±fine#flsgRco*h 

iM*B(c?§w $ v \h cot. ffl v ^-nzmm 

ta»?2rs 0X0 izmismmtaHmzmihtL. mi 
ft. a*. HyieEgtttt(iBuie*#:a5coMfflgB*^ai^$ 

<tT«r3E**»fc:»« SiiT v^S COT". »MfflStf»(c|Hi 

it »co?m (=«[§] $ ti tz 3 -y )v~zh h cor . fit m vmm 

1*3 47t, *^co|g^7(i. buIS35J« 

«$^4*8l**WB-tiJB20«ias*Si:. sulEmico 

condScf 1 >t . mfis*«sgB«s^ & aa^-r •& mt^s 
&kv^»*3&«»i. ttz. mm 1 cot&amsJi. ir 

3KSE«ESriaanSEK:S83r&Ba[9»»«rL. 4^BU 
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am 2 o&m^mz. m&t&mmmisimzmmzmmz 
titzt&mzx -?z%£WiztLK3z$imK£m.fi&mmzmffi. 

z&mtzti&ffim-t y+nzm^&izxtwshxftmx'fo 

mzimi* titz miimm^ti x vmsii&&mm®mz 

3a%L&teMzX o Xffi.iZix&m.&lZmiii-t&m 1 o&ifc 

otfunii&zkt mm 2 eomm^<omtamMb<mi l zm 
Buiets^jsi oE«o»i<o«im¥Stt» Buie^iii^ 
* l . a ^ ffieii^Ji i o iB®«om 2 ^^ai^sti . m 

3B»j«SMMfflttfc:i»lK:«aS*ut»titfc:J:oTSai 

^jsi 3«. moil?. fufEisjgffifiiHis&fcitfffi 

m 2 <OBKB#afc , buIS^ 1 ^ffi^fitetttttStSJII k fff 

lass 2 wttaj*sco«iajis» fc <onc:£-^ ^ . me* 

BW&^m&miii&iifoZb&TZ&bbUz, ft!:* 

flares*. 4/;. mehmhii 3 testis i?>8?ft# 
mt. mffi\<nmmzfrfrh?&m^*w$s.w£.izm 

aw £ SgS0SS5: * L . 4 fcfrEiU^H 1 3 Etta£ 2 
T v>& COT. /hMT*2cflrr* 4 £ t $ii£> ^fS 

mi. 7, io4fc«i 38Ea<7>a«a«iii»ji. ia« 

fe®&£#<mttmzm&^zimbfrt>%h<7)x\ m 
m&smx-h o . t^'mx^mx-h hz\b *&mb 
ztiz>$tm-t>wi&m.mm®mb ixm^zizimth 
xizmxh& b^oymfihz. 

[nn *%m<v- msmmiz x & wt-t weds. 

»rM0T-$>l>. 

[02] rawijKBtifiiirs-b^eomjRwitift* 
^•f®8&mx'fc&. 

[03] ^BjOflllOSI^^fcJ: |> ffiS-b >wm 



. .. [ 04 1_. a** «0»oigM«jS£iiWiaT** . 
t h 5 ] •&sg.m®fsis&cDi&cr > mm fcz^-trnxh 

i>. 

[06] *«W<0g|<05WBBSR{: «fc £ ?U£-fc >~<f com 
mWfflj££SWIIIffi0-C£>.S . 

[07] *zmcn $ ^ izwnmmmz x h si-t >- 

[08] fi!*^S-b>"9-«O««2r^-rBrffi0T'ft 
4. 

[09 ] i&S*m08&a*$:ofc Zffmm^ywwrh 
nmzm-tw&mxhz,. 

[010] ilfcj:tfi2 icSWflSfcJBJgtcts v 

■twmxhh. 

[0in 0ifc«tt^a3.04 ^^-rms^tfo 

£E5r^-r#tt0T'$)4. 

2 0 -0-t-^>-x 

2 2 SKIimiHlSS 

3 0 

3 2 &2»(5gtt») 

3 4 3>f/K3ail*?) 

3 6 m.%i^->l K 

3 8 SSaMIUSS 

3 9 #t> 

40 m^asK (m^m 

5 4 ®lit 

5 6 JftiSt 

58 NTCt-U^ 

6 o fi-f-jaaiHiss 

6 2 ttttS) 

6 4 fifii 

6 6 ffifit 

6 8 fi%UR 

7 o ttmsm 

72 niftniK (iab#g) 

8 0 &St 
82 

84 

9 0 3c8S«ffiS 

9 1 W >"t-r>X 
9 2 

9 3 iSSffllSIIISS 

9 4 ^aisst 

9 5 ^^.PSfflStt 

9 6 SgE0K 

9 7 *£HSffl»&t 

9 8 H»ii1ilE]S8 
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100. loo' -oe-^vx 
102. i o 2 - iBMmmmss 

104. 104' tfHb&m 
1 0 6 SSWfflB 



1 08 
.10 9 
1 1 0 



in 



[02] 




30b 



40b 



42! 



-50 



_52 



56 J 



40a' 



58 



44 — < 46 



40 




[03] 



[B4] 



60 





[H5 J 
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[H6] _IH7] 




T = 4 B*C 

T = 6 5 " C 
T = 8 5 ' C 
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[Ell 0 ] 




[011] 




-5 



O 5000 IOOOO 15000 20OO0 2SOOO 
«B CN ) 



0 5000 IOOOO ISOOO 20000 250O0 

mm cn) 



- ♦ T = 5 ' C 

■ T = 2 5*C 

* T = 4 5 0 C 

* T = 6 5 ' C 

* T=85'C 



» ■■ T « 5* C 

■ T=25'C 

A T = 4 S * C 

! * T=65'C 

|_ — * T = 85'C 



